Are group rings of one-relator groups with torsion primitive? (Algebraic Systems and Theoretical Computer Science) by 西中, 恒和
TitleAre group rings of one-relator groups with torsion primitive?(Algebraic Systems and Theoretical Computer Science)
Author(s)西中, 恒和




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
Are group rings of one-relator groups with torsion primitive?
(Tsunekazu Nishinaka)*
Department of Budiness Administration
Okayama Shoka University
$R$ ( ) $R$- $R$ ( ) (a right







$R$ ( ) $(\ni 1)$ $R$
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(descending chain condition) (ascending
chain condition) (right Artinian)
(right Noetherian)
$KG$ $G$
([4]) $G$ $KG$ $G=1$
$G$ $KG$
$G$ $KG$ Maschke




$J(KG)$ $KG$ Jacbson M.Wood [15] $KG/J(KG)$
$G$ periodic periodic $n$
$n$ (Bumside )
$B(n, m)$ $m$ $n$ Bumside $B(n, m)$
( Burnside [16], [17])
$KB(n, m)$
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$KG$ $G$ polycyclic by
finite $KG$ $KG$
$G$ $G$ $G=G_{0}\triangleright G_{1}\triangleright\cdots\triangleright G_{n}=1$
$G_{i}/G_{i+1}$ polycyclic
1(Domanov[5], Farkas-Passman [7] and Roseblade [12]) $G$ polycyclic by finite




$\triangle(G)=$ {$9\in G|g$ $G$ }.
( ) Formanek $(’ 73,[8|)$
Formanek
2(Formanek [8]) $G$ $G$ 2 2
$K$ $KG$ $G$
$KG$
1989 Balogun [1] (amalgamated
free product) 1997 Chaudhry, Crabb and McGregor [3]
2007 HNN
2011




4(Nishinaka [11]) $F_{1}\subseteq F_{2}\subseteq\cdots\subseteq F_{n}\subseteq\cdots$





$\langle X\rangle$ $X$ $W\in\langle X\rangle$ (cyclically reduced
word) $G=\langle X|W=1\rangle$ $G$ 1 (one-relator group)
$G=\langle X|W\rangle$
$[a, b]=a^{-1}b^{-1}$ ab 1
$\langle a,$ $b|[a, b]\rangle$ $\langle a_{1},$ $\cdots,$ $a_{n},$ $b_{1},$ $\cdots,$ $b_{n}|[a_{1}, b_{1}]\cdots[a_{n}, b_{n}]\rangle$
$n$
$\langle a_{1},$
$\cdots,$ $a_{m}|W^{n}\rangle$ $n>1$ 1 (one-relator
group with torsion) $W$ (cyclically reduced word)
1 $a_{1},$ $\cdots,$ $a_{m}|W^{n}\rangle$
1
1967 Baumslag
( [6], [13], [14], [2])
[11]
5 $G$ $KG$ $K$ $G$ (1), (2)
$KG$
(1) $G$ $H$ $|H|=|G|$ $H$
(2) $G$ $fi,$ $\cdots,$ $f_{m},$ $g_{1},$ $\cdots,$ $g_{n},$ $f_{i}\neq f_{j,g_{i}}\neq gj(i\neq j)$ $G$
$x_{1},$ $x_{2},$ $x_{3}$ (i), (ii) (iii)
(i) $\langle x_{i,gj}\rangle$ 2
(ii) $f_{i}x_{j}g_{k}x_{j}=f_{l}x_{S}g_{t}x_{s}\Leftrightarrow(i, j, k)=(l, s, t)$ ,
(iii) $\Pi_{t=1}^{s}(x_{l_{\ell}}g_{i_{t}}x_{l_{t}})^{-1}(x_{n_{t}}g_{j\iota}x_{n_{t}})=1\Rightarrow\exists t,$ $n_{t}=l_{t+1}$ or $(l_{t}, i_{t})=(n_{t},j_{t})$ .
$G=\langle a,$ $b,$ $\cdots,$ $d|W^{n}\rangle,$ $n>1,$ $|\{a, b, \cdots, d\}|=m>1$ $G$ 5
$W$ (the exponent sum of $W$) $0$
Reidemeister-Schreier process $G$ $G^{*}$
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$G^{*}=\langle b_{i}, \cdots, d_{i}|R_{\eta}\cdot(i\in \mathbb{Z})\rangle$
$R_{0}=V_{0}^{n}, V_{0}=V_{0}(b_{\mu_{b}}, \cdots b_{M_{b}}, \cdots d_{\mu_{d}},\cdots d_{M_{d}})$
$\mu_{b},$ $M_{b}$ $b_{i}$
$i$ $\mu_{d }M_{d}$
$V_{0}$ $W=W(a, b, \cdots, d)$
$R_{\eta}\cdot=V_{i}^{n}, V_{i}=V(b_{\mu_{b}+i}, \cdots, b_{M_{b}+i}, \cdots, d_{\mu_{d}+i}, \cdots, d_{M_{d}+i}) , (i\in \mathbb{Z})$
$KG^{*}$ $KG$ $G^{*}$ 5 (1)
(2)
$P_{i} =\langle b_{\mu_{b}+i}, b_{\mu_{b}+i+1}, \cdots, b_{M_{b}+i}, \cdots, d_{\mu d+i}, d_{\mu_{d}+i+1}, \cdots, d_{M_{d}+i}|R_{i}\rangle$
$H_{i} =\langle b_{\mu_{b}+i}, b_{\mu_{b}+i+1}, \cdots, b_{M_{b}+i-1}, \cdots, d_{\mu_{d}+i}, d_{\mu_{d}+i+1}, \cdots, d_{M_{d}+i-1}\rangle$
$G^{*}$ $Q= \bigcup_{i\geq 0}Q_{i}$
$Q_{0}$ $=P_{0}$ $=\langle b_{\mu_{b}},$ $b_{\mu_{b}+1},$ $\cdots,$ $b_{M_{b}},$ $\cdots$ , $d_{\mu_{d}},$ $d_{\mu_{d}+1},$ $\cdots,$ $d_{M_{d}}|R_{0}\rangle$
$Q_{1}$ $=Q_{0}*H_{1}P_{1}$ $=\langle b_{\mu_{b}},$ $b_{\mu_{b+1}},$ $\cdots$ , $b_{M_{b}+1},$ $\cdots$ , $d_{\mu_{d}},$ $d_{\mu_{d}+1},$ $\cdots$ , $d_{M_{d}+1}|R_{0},$ $R_{1}\rangle$
$Q_{2}$ $=P_{-1}*H_{0}Q_{1}$ $=\langle b_{\mu_{b}-1},$ $b_{\mu_{b}},$ $\cdots,$ $b_{M_{b}+1},$ $\cdots$ , $d_{\mu_{d}-1},$ $d_{\mu_{d}},$ $\cdots,$ $d_{M_{d}+1}|R_{-1},$ $R_{0},$ $R_{1}\rangle$
$Q_{3}$ $=Q_{2}*H_{2}P_{2}$ $=\langle b_{\mu_{b}-1},$ $b_{\mu_{b}},$ $\cdots,$ $b_{M_{b}+2},$ $\cdots,$ $d_{\mu_{d}-1},$ $d_{\mu_{d}},$ $\cdots,$ $d_{M_{d+}2}|R_{-1},$ $R_{0},$ $R_{1},$ $R_{2}\rangle$
$Q_{2i}$ $=P_{-i^{*}H_{-i+1}}Q_{2i-1}$ $=\langle b_{\mu_{b}-i},$ $\cdots,$ $b_{M_{b}+i},$ $\cdots,$ $d_{\mu_{d}-i},$ $\cdots,$ $d_{M_{d}+i}|R_{-i},$ $\cdots,$ $R_{\eta}\cdot\rangle$
$Q_{2i+1}$ $=Q_{2i^{*}H_{i+1}}P_{i+1}$ $=\langle b_{\mu_{b}-i},$ $\cdots,$ $b_{M_{b}+i+1},$ $\cdots,$ $d_{\mu_{d}-i},$ $\cdots,$ $d_{M_{d}+i+1}|R_{-i},$ $\cdots,$ $\hslash_{+1}\rangle$
$G^{*}$ (1) (2) $X_{1},$ $X_{2},$ $X_{3}$
$fi,$ $\cdots$ , $f_{m},$ $g_{1},$ $\cdots$ , $g_{n}\in G^{*}$
$fi,$ $\cdots,$ $f_{m},$ $g_{1},$ $\cdots,$ $g_{n}\in G^{*}$ $q\geq 0$ $Q_{q}$
$q$ $q+1+2(M_{b}-\mu_{b})<2p_{1}$ $p_{1\backslash }p_{1}+M_{b}-\mu_{b}<p_{2 }$
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$p_{2}+M_{b}-\mu_{b}<p_{3}$ $p_{2},p_{3}$ $x_{i}\in P_{p_{l}}\backslash H_{p_{i}}(i=1,2,3)$ $x_{1},$ $x_{2},$ $x_{3}$
(2) 1 Word
Problem B. B. Newman Spelling Theorem
6(Newman [9]) $G=\langle a_{1},$ $\cdots,$ $a_{m}|W^{n}\rangle,$ $m>1,$ $n>1$ $W$
(cyclically reduced word) $F=\langle a_{1}$ , $\cdots,$ $a_{m}\rangle$
$\varphi:Farrow G$
$F$ $U$ $\varphi(U)=1$ $U$ (i), (ii) (subword)
$V$
(i) $V$ $W^{\pm n}$ (the cyclic word of $W^{\pm n}$ )
(ii) $|V|> \frac{1}{2}|W^{n-1}|.$
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